Reduction of seedling growth is a consequence of seed deterioration. An experiment was conducted to evaluate the effects of duration of seed aging on soybean seed germination characteristics. Experiment conducted as completely randomized design with 4 replications. The seeds of 'DPX' line of soybean with 15-16% moisture were incubated for 3, 7, 10, 14, 17 day at 40°C in sealed containers for ageing treatment and non aged seeds were considered as control. Results showed that rapid aging treatment has a significant effect on studied parameters. Germination percent (GP), means of daily germination (MDG), means time to germination (MTG), coefficient of velocity of germination (CVG) and germination index (GI) decrease significantly. Also, germination uniformity (GU) was affected by deterioration time. Abnormal seedling (ABS) percentage increased. Results shows that rapid aging experiment could be a useful test for determine soybean seed quality.
Introduction
After harvesting several field crops seeds keep in storage conditions for some days, weeks, months or years. Seed storage conditions can determine germination characteristics and vigor potential of seeds (Mc Donald, 1999) . Various factors such as weather conditions during seed producing stage, pests and diseases, seed oil and moisture content, mechanical damages, storage time and relative humidity of store can affect vigour of seeds (Krishnan et al., 2003; Marshal and Levis, 2004) . Seed aging is a function not only of time but also of temperature and moisture (Ellis and Roberts, 1981) . Consequently the seed storage environment greatly influences the period of seed survival (Ellis et al., 1982) .
Seed deterioration can be defined as the loss of quality, viability and vigour either due to aging or effect of adverse environmental factors. The rate of deterioration rapidly increases in either seed moisture content or temperature of storage (Kapoor et al., 2010) .
Decrease in seed vigour is due to decrease in seed quality, percentage, rate of germination and yield and also can increase susceptibility to environmental stress (Tekrony et al., 1989) . Rising of temperature, humidity and oxygen pressure could cause structural damages on DNA and ribosomal RNA, increasing enzyme activity, respiration and membrane permeability (Mc Donald, 1999) .
Oxidative damages are responsible for the deterioration changes observed in aged seeds. Free radical oxidations, enzymic dehydrogenation and aldehyde oxidation of proteins might reasonably contribute to the progress of seed quality (Ghassemi-Golezani et al., 2010) . Woodstock and Tylorson (1981) state that deterioration during accelerated aging of soybean seeds involves an imbalance between glycolysis and tricarboxylic acid cycle, as evidenced by high levels of ethanol and acetaldehyde during imbibitions and this imbalance is more pronounce than, that which occurs during the imbibitions of vigorous no deteriorated seeds. Also, Mc Donald (1999) state that seed deterioration leads to reductions in seed quality, performance and stand establishment.
Today these tests are one of the most successful tests for seed vigor and have a good correlation to field emergence (TeKrony et al., 1989) . Gutierrez et al. (1993) by working on seed deterioration of different corn genotypes observed that seed viability, vigour, and percent of emerged seed sand decreased mainly with increasing in deterioration levels. Decrease in seed vigour as affected by deterioration was proven in mungbean (Bishnoi and Santose, 1996) and chickpea seeds (Dahiya et al., 1997) .
Present study was conducted in order to evaluate various germination indexes during different duration as a result of rapid aging test.
Material and methods
Soybean seeds (cv. 'DPX') were obtained from Institute of Oil Seed Cultivation, Gorgan, Iran. According to accelerated aging method to create seed lots of different vigour, seeds were incubated in sealed containers at 40°C for 0, 3, 7, 10, 14, 17 days (seed primary moisture content was 15-16 percent and kept in packages) (Copland For calculating velocity of germination and germination uniformity (difference between times to 10 percent of germination to 90 percent of germination) GERMIN program was used (Soltani et al., 2006) . Data were analyzed with SAS (statistical analysis system) software and regression diagram of aging duration and means of normal seedling percent evaluated with simple linear regression analysis.
Results
Tab. 1 represent a summary of the analysis of variance (ANOVA) for seed germination characteristics. Seed deterioration had significant effects on seed germination traits at the P<0.01 of probability, except of GU. It was significant at P<0.05 of probability. GP decreased significantly (P<0.01) as affected by deterioration levels according to Tab. 1.
Deterioration time affected D10 and D90 and time to beginning and ending of germination. These parameters directly affected GU. Longer seed exposing to 40°C decreased germination uniformity significantly (P<0.05). Germination index (GI) decreased significantly (P<0.01) with increasing deterioration time (Tab. 1).
Results indicated that coefficient of velocity of germination (CVG) decreased with increasing deterioration period (Tab. 2). Control treatment (without deterioration) had the highest germination speed. Means daily germination (MDG) decreased in aged seeds but by the results, means time to germination (MTG) increased in these seeds, it shows the adverse effect of deterioration on soybean seed and susceptibility of soybean seed quality. The abnormal seedlings (ABS) increased significantly in highest level of deterioration times.
Results showed that after 17 days of deterioration, GP had the lowest value. Fig. 1 represents the effect of seed aging on GP that significantly affected by seed deterioraand Mc Donald, 1995) . Seeds were sterilized with 0.5% of sodium hypochlorite before germination test performing. For standard germination test 50 seeds with 4 replications put in 2 layers of paper towel and placed in germination chamber at 25±1°C for 8 days (Anonymous, 2010) in a completely randomized design arrangement. After test time expiration, some germination indexes correlating to seed vigour were evaluated such as: germination percent (GP), germination uniformity (GU), normal and abnormal seedling (ABS) according to international seed testing association (ISTA), means time to germination (MTG), means daily germination (MDG), coefficient of velocity of germination (CVG) and germination index (GI) were evaluated by daily count as below:
1. Means time to germination is an index for germination rate (Ellis and Roberts, 1981) .
where 'n' is number of germinated seeds in day d, Σn is total germinated seeds, D day of counting.
2. Means daily germination is an index of daily germination rate (Scott, 1984) .
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FGP is final germination percent, D is day of maximum germination (experiment period).
3. Coefficient of velocity of germination is an index for germination speed (Maguire, 1962 
Discussion
The evidence provided here indicates that deterioration treatment caused a remarkable decrease in germination characteristics. These results agree those of Ruzrokh et al. (2003) and Verma et al. (2003) . Failure of aged seeds to germinate might be due to lipid proxidation, mitochondrial dysfunction and less ATP production (Mc Donald, 1999) . Ghassemi-Golezani et al. (2010) reported that decrease in germination percent and other indexes can be related to physiological and biochemical changes during seed aging. The processes during aging, decreases plasma membrane sustainability, changes in molecular structure of nucleic acid, decreases in enzyme activities during seed senescence and increases time for fast germination ( Justice and Bass, 1979) . Studies of Kapoor et al. (2010) showed that accelerated aging in cowpea seeds affected all physiological parameters such as germination percentage and vigour index. Their findings also supported that decrease in seed viability, germination rate and vigour is correlated with biochemical changes (decrease soluble proteins and sugar content) associated with seed aging. Mean time to germination increased in deteriorated seeds in our study. It is in agreement with the results of Khaje Hoseini et al. (2003) . They showed that soybean deteriorated seeds took long time to germinate. Rehman et al. (1999) showed that germination percent and germination speed decreased significantly in acasia's seed by deterioration in contrast to control. Lanteri et al. (1996) show that less deteriorated pepper seed caused shortening of mean time of germination in compare with unaged seeds.
Conclusions
Overall, the results obtained in this study show that seed aging reduces all the studied germination characteristics such as: germination percentage, germination uniformity and germination index. Deterioration time increased the percent of abnormal germinated seeds and mean time to germination. In addition, coefficients of velocity of germination and mean daily germination were the lowest in 17 days after beginning of deterioration. According to these observations it is necessary to kept seeds out of deterioration conditions to achieve vigorous seedlings with the highest uniformity in emergence.
